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peMONTa oOcaAHOU kojionnu ta otcr y««iiir<e> 
HIM yerDAHMteem finacTwpeii a«act«mio cmm- 
MsnuiMX ycMnaiA npM A«np<ccMflx, 
npewuMOuiKx 8-9 MOt. Ana mro nocne 
ycTtHOtm ■ Mam Afi^m napaoro npoAOAb- 
MO ro»pMpo a aMHOfO rviacrupa yeraHaamiaa- 
lOT aropoa. RpuHaM napMMarp aroporo 
luiaempa auOitpaioT MaMUUMM napNMcrpa 
napaoro iwiacTwpa, a napMMarp napaoro ay 
QnpaiOT MOHMUMM napMMatpa oCciahoa ko- 
iiOHMW. fU^UHi aroporo ycraKaa/iwaaeMoro 
naaCTMpa awOMpaiorGOiibtuaAAntrnw napaoro 
Ha aaniMMMy. Coakoiyo paOosaro xoai rMA* 
paamtMacxoA AOpnupyiomdA ronoam. RapaA 
yeraHoaKOA aroporo nuacrwpa oahh to aro 
ropHOa Mauiaior orxoocraflWHO ropua ncpao- 
ro Ha aennNMHy paOosaro rHAPaaanNe- 
CKoA wpMMpyiouicA ro/ioBKM a HanpaajiaKMM. 
npontaononomHOM HanpaaaanHio pa6oMcro 
xoAi AOPMMpyioiuaA roiioaxM. 



(43o6peTeiute oiMPCMTCa k poMOMTy »kc- 
nayarauMOHMtfx, MamararaafcMMX m AWrw 
cxaaxMH. Ooaea ro>«MO x aoecraNoaaaHMn rap- 
MaTHSHOcmoOcaAMiix xonoHHMaraaiuwacxit- 
MH fuiacTwpaMM. 

UaaMO MaoOparaMMa aaaaarca noaytua- 
HMO •♦♦axTHaHOcrH poMOKra o6eaANOA xo- 
AOMNU aa c«4ar yaaAHsanHa ycroAHNaocrH 
rniacrypaA AoAcranio CMnnaaww i/owmA 
npM Aanpacciiax, npaawuiawinioc 8-9 MDa. 

CnoeoB ocyiuacraaaarca citaAyioutKM o6- 



B cxaa»HHy cnycxa«r napanA npoAOab* 
HO ro4»pHpoaaHMwA iwacrwpk napMNoipoM, 
OoavuiMM napHMarpa oOcaAMOA xoaoHNu, AO- 
cf aaaaior aro x wccty Aa^axra oOcaANOA xo- 



MMHW M ycraNaaawaaiOT ■ aroM Mccra npwxa- 
maM rHAP«MN^o* AOpHMpyomaft roAO- 
■KH. 3mM X Maciy A^a^exra civycxaxn arapoA 
npOAOMMfO ro^pMpoaaHHuA niiaerup^ nepn- 
MarpoM. MaH^uf MM napMMarpa napaoro ycra- 
HaaaMaaaMoro naacrupa. h aawhoA, OoabUiaA 
AAMHM napaoro ycraMaaAnaaaMoro naacTMpa, 
Ha aomwHHy, Ooawuiyo paOosaro xoax rnft- 
paaaiMCxoA AopMnpyioiueA roaoaxH. ncpcA 
ycranoaxoA aroporo naacrwpa oakh hs aro 
ropuoa CMamaior or HOCnraiibMO ropua ncpto- 
ro nAacTwpa Ma aa^MMMMy paCoMaro xoAa rHA- 
povan^acxon AopMMpyouiaft ronoxKM • 
HanpaaaamiM, npotmono/iOJCMOM Hanpaanc- 
MMio pa6o4aro xoaji ruAPtt'^^wecxoA Aop«»t- 
pyiQUAOA roaoaxw. a aaran npoiaaoAar ycra- 
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HOticy atoporo nn^crupn •HMiecr c nepsuM 
M no/iKUM nepeKpMTHeM nepioro n»tpy6a no 
iceAeroAfiMNc. 

OnuT csHA9TCAMny«T. hto npH pcMOHTe 
KOAOHH 140. t46. 166k 178MMnpiicioiiir«MtiM 

TOHHOA MH^^pMaUHM O JUACTMimUtOM 110- 

pMMtTpa BNyrp«NN«A noMpxMocm koiiohhii 

(nOCaMMMJI MSMepNTMfl n0pMM«T]M. M3Hep0- 

Htw npN cnycKt TpyO • UMXiiNy Ann SKcm- 
piiMtHfa) omKMAHMiiiM cftiuieTai N«Tar • 1 
MMnoAHaMrrpy ham 3 mm no nepMMerpy, to 
OCT* rWUiuL+J. B »TOM eAyHM ocetoe ycif 

AMt M ACOAONMO • tUUIMHAPO AOpMS fipM yCTO- 

HOiKtiuioenipfl HWQwnoioptxoMtHAyeHini 
npt»m. AOcmrMiai hmokhm repMonw* 

NOCTb. 

npM HCnOAMOUHWI fipOHJtOACTMHKOfl 
MH^OpMaMMM O TOAUUUIO CTONKM TpyCw O MH- 
TOpMHe peMOMTO pO«OM0HAy«TCfl npHMMMSTV 

BOAkUIHHCTOO TpyO COmOCNO MMOrOMMC- 
AONNWM MMOpaM MMOtOT AeACTMTeilUIUO 
■MOUtNMA M OC05eMHO •HyTpOMHMA AHwetpw 
npliSfllUlfrOAbHO hi 1 mm OOAMM HOMMHtllb- 

HuxaH««eHMA,«TOHttCQionciionpeAeii«xM ■ 

COOTOtTCTOHH C AOnyCMMW no rOCTy. KpOMO 

Toro. pji6oTO c ^KTMHOCKMM KamroM • npeAfr* 
nax ^6 MM onoAHO n pnoMA CMO m mo uamaeT 
npoouuiOHMfl AonycTMMUx Norpyaox. 

nocaa yeraHoaKM nopaoro naacTupa 
aHrrpaHHMaAHaMtrpdMMfiepiiMtTprVi co- 
OTarrcraeHNO CQcraaiiaaOT 

tf Ml - ^•HM -23- • 6: 

n^ii -i«(d«Mjt-2^)-niM- 18. 

C^Mv»A« ^iTO cacAOHMS o Omi tin«ii»TaK- 
m omtpmrai mo npowaaoncTaoHifytt aokt 

AooAHoro napOKpuma comocHO MatoAMai 
awOMpaiOT aaaMaaAOMTMuO AMOMOtp aMauiMeA 
noaopKMocTH 02 M napMMOTp Hi aioporo im*» 
cwpa 

dj - dwi ♦ 2- d»M-6* 2 • <W€-4: 
02 - rum^ ♦ - 16 • 6 - rw« • n. 

TaKMM oOpaioM. npN oMCope nepaoro m 
sToporo niiacTupeA patcoMeHAyerca npMiue 
MOiv n I - fW ♦ 6 H 02 - n..c« - 12 (np« A - 3X 

B aHa«i6MMM 02 Moryr 6wTb aKecaHii Kop- 
paKTHau no pasyn^raraM ycTONOOKM nepaoro 
macTy pa. Eoim ycHMio ho AopMHpyioiuaft ro- 
Aoaaa npM ero pacuiMpOMMM oKMeTta show 
TeAMfO MMxa NopMaJiM«oro (14-18 t) - npNa- 
MOK TOCO. Htc AOACTawroawNOO flmM OoAMua. 
02 ciiOAyer awOporii yaaiiNMOHMMM ho 2*5 mm 
copaSMapHO cranaHM yMeHvuteNMa ACAcTaN* 
TCAMioA oceaoiii chum, aoiH ycHAHa ORaxaTca 
auuia HopMu« 0} oieAyer yKaMbuiMTv coof 
aoTcrayiouiMM o6pa30M. 



TasMM o6pa30M« c NapaaeHcriy Ot> 
>ntii.c > n2 yMoeTHU oiCAyiouoHS AonoANe* 
HNa: 

Oi - rUmM + 6; 02 - HiMji - 12 ±(2 - 5). 

5 AAMNy fiapaoro nitacrupa auCnpa^T rac. 
mioBm nepeKpim pfi^Kt c AOcrarosHMM ne- 
poxMCTOM aaapx m aHMj 1 5-*2.5 m). Baiiimtf 
Ky napaxiiacTO caaAytT owfiMpOTb a yxa* 
aaMMira npaAoaax^yaoniMNaaa ham yMeM^iuaa 

10 am o aaaMCMMOGTM or cronoMM AocroaepMO- 

CfN MN^PMaUNM O pOSMOPO M MBCTO AQ^CTa. 

Aamho aropofo nAocrupo npaawa acaro aoa- 
ma cooraoTCToooan c aanocoM n^wit ac* 
^acmoA Haem koaomhm m napaapuaarb coot- 

15 oornoynuiHAyMacTOxnepiOConAacTupa. 

Cmmtoa, hto nep.auA nAoerwpb ycraHOa- 
AON a Tpo6yeMOM mocto h o5ocnc«<eHO aoAiM- 
Moa napaKpwTHo Aa^xra c napexAOcroM no 
aamho, npM auOopo pasMepoa m cxeMu ycra- 

20 HoaxH aToporo nAocTwpa aosMOXNw CACAyio- 
tipia aapMaMTu. TexMOAorMa yciaMOiKN nnac- 
Twpa aKAiOHaoT tpm arana: pacusMpenMe Ha- 
«iaAkHoro y^acTKa am aauanAOmia n/iacrupa 
c oOciAMOA KOAOHHOA oyreM aTxrwaaMHx AO- 

2S pHMpyxMueO roAoaKM noA AaaAOHMCM rMAPO- 
AQMKpaTOM Ha aaAMMMHy ero xoab - 1 ,5 m npn 
yAffpxcaHMM HAacTvpa or oceaoro cMaiiieHMa 
ynopOM yCTpoACToa: pacuiMpoHMe ocHoanoro 
yitacTxa naacTwpa npoTarMaanNOM AopMMpyo- 

30 maA roAoaxM {o5w4ho 6aa AaaaaMMa) Taiiaaoo 
CMcraMOA. nAacTupk npM aroM paarpyxcaaTca 
or ocoaoro ooXAaAcTaMa roAoaxM sapea Ma* 
«caAM«uA paciuMpoHHuA yMacTOK na aoaoHHy: 
aanpeecoBxa pacumpoMHoro naacTupa mmo- 

35 roapaTNUM npoxoAOM AOPHNpyiotueA roAoaxM 

ROAAStAeMMeM. 

OnaCHOCTb CMeuteHMa n/iacrwpa no ro- 
AOMHO ao3HM«aoT Ma aTopoM 3TaneycTaHoaKM 
H2-3a NeAocraTONHoro MuenAOMHa Ha^aAMio- 
40 ro pacuiHpeNHoro ysactM. ManpMMep npM 
SHONHTaAbHOM HecocTaeTcr»*«M MaTaroa. OpM 
NaAOCTato^mOM i«am oTimuaTaAbHOM naTara 
Mrtaawtwo yMacrox noci^e pacuiMpcHna mo- 

MT 6WTW HCAOCTaTOMHO npMXiaT X KOilONNe. 
45 HpM OOAbUlOM M35UTOHHO«^ MaTRrO rMAPOAOM- 

apar npM maahhoh AaanenHM moxcct aTAMyrb 
roAoaxy a naacTupv Ha MesHaNHreAbHyK) 
sMCth caoero xoAa. 

BtopoA noacTMp^ aynoAHaerca c nepn- 

50 MerpoMCorAacMopeKOMaHAauMM«AnMHanpM- 
HMMactca a cooTaaTcraMM e aahmoa napaoro 
naacnipa naioc 1,5-2.0 m. Hpn cnycxe hhx- 
. mmO ■0He4 pacnoAaracT na 15-2.0 m hmjxo 
Topiia napaoro naacTwpa, RMn^m * paeuinpe- 

55 HMa HOsaAuioro ynacTxa c paarpyaxoA aepx- 
Haro Topua nAacTwpa a ynop Aopna. aaraM 
npoTarMaaHMt AOpHMpyK)iuaA roAoaxM 6aa 
AaxAaHMx pacuiMpaNMB ochookoA Hgorm m 
sanpoceoava nAOCTwpa a MOCxoAbxo npoxo* 
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A0» AOpMMpyiow«* ronotKW noA a»w«m««^ 
120-1S0 wr/w\ 

TtKMM 06PU0M AOCWrMfC* rip»HTHpO- 

noAHwA xoA mAPOAOMRp«T«, T«K n«pM- 
Mvrp BToporo fuiJCTupfl m« v^cnw wow Top- 
ua ncpioro k» « mm Mwaum nepMMcrpa 

O6CAAMOA KOAOKNU M pKlffMpOHMt np»- 

MCXOAHT npH 60flUUOH OrpiMlATAAMIOM MJM' 

re (no cyiutcny • 6«30iiophom pamm). np- 
nociieAyoiUMM npomruMMiM AOPNNpyiouipn 
roAOSKN Gas fijtunmHHn nAacrtipk am6o yA^^ 
ytMaaetai aa cnaT aauanaaHiui HrOAMMffO 
y^Acnca a ROAOMHa. atiOo cMaaia aff ca — P * ^ 
ynopa pacttiwpiHMyM ynaciitoM a Topaii na|>* 
paoro nJiacTwpa. Ynop oCacnesaH MaAWWWft, 
TAK nep^Marp paciUMpaMHoro ir*«ct«J 
aToporo AacTWf» Ha » mm (no fifumm ha 2 
mm) npaawuiaar aHyrpeHMWO noaapxHOcr* 
napaoro rmacTMpa « 

ni-rwi-rw-i2-n,...«+e-e. 

PacttiMpaNMa ochoohoA ^ctm atoporo 
miacTupa wa acaii ea Awwa npowjaoAHtca 
AopHApyiomall roaoaaoll M AiM«ww, r.a, c 
MMNNMaAiMMM ocaauM ycwiMeM, MTO raama 
HCKAVwar cnriallMOCTV, rUacmpw rapaHne 
poaaN or €Maui»HiM no bohohho na MMaomy, 
npaautttaioiiiy« cnai|M«fi^M npAnycMorpaH- 
Hoa cMauiaHMa. ■carAo tohho paaMautatrea a 



cooraaTCTayvnuaM Macro. noAMocxko ncpe- 
apua A0^>^ koaohhw, 

OopMyAA iiaoGpafaHMa 
Cnoco6 paMOHra oGcoahoA koaonhu, 

5 iKiiiOHaDimift cnycK a Macry Ae^cra o6caA- 
Hoa KOAONMM AW npoAPtkHO ro^pHpoaaH- 
NMX ifaacrMpaO m nociiOAoaaraiikNyio 
ycraMoasy aNaxAacr n npHxan«a « o5caAMOft 
aoiioHHa nwpaajitr4acxoA AopNMpyxHueA ro- 

10 AoaaoA, orAMsawiUMftca raM, kto. c 
noaMOMtiMJi a^KTMiHOcm paMonra 
oOcaAHoA aanoMNM aa c»myacii*waMna ycroft- 
HMaoem naachipaA AoftcraM© cMnnaiomia 
yCMAMA npM ||inpacCMAx« npaauioaotUMx 8- 

IS »Mna,napMMarpnap«>royCTaHaaiWiaaaMora 
luiacmpa aMQiipaor SoiiwufO napMMorpa pa- 
MOi m ipyaMOll oOcaAHoa ioaomhw. nppwarp 
aropora ycroHaoa wa aeMoro nAacrwfM auoit- 
panr monmbmm napMMorpa napaoro yCTanaa- 

20 AwaaaMoro nAAcrwpa, a JUiMNy aroporo 
yeraHaaAMaaaMoro naaerMpa aySnpam 
OoaMuaA AnMHa tiapaoro Ha aaAMSMMy, teafcr 
uiyo pa&Maro X0AB tw^w mex M AOpKN- 
pp^a^ roaoaiut. npiMM napOA ycraMoaaoft 

25 aroporo iiAacTwpaoAMHHSaroropuoocMamr 
wr oiMooffreAMto roptio napaoro na aaiiHMMMy 
paOcnaro xqa* nguMaAMMOCKOA AOPHMpyio* 
uiaA ronoaoi a Hanpaaaamm* npoiMaononOK- 
HOM NanpaaaaHMO paOonaro xoab niApao- 

30 a«<««o«jiopHMpyioinaAroAoa»i. 
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(54) A METHOD FOR CASING 
REPAIR 

(57) The invention relates to repair of 
casings in development, injection, and 
other wells. The aim of the invention is to 
improve the effectiveness 



of casing repair by increasing the 
collapse resistance of the patch for 
drawdowns exceeding 8-9 MPa. For this 
purpose, after placement of a first 
longitudinally corrugated patch at the 
location of the defect, a second patch is 
placed. Here the perimeter of the second 
patch is selected to be less than the 
perimeter of the first patch, while the 
perimeter of the first patch is selected to 
be less than the perimeter of the casing. 
The length of the second patch to be 
placed is selected to be greater than the 
length of the first patch by an amount 
greater than the working travel of the 
hydraulic coring head. Before placing the 
second patch, one of its ends is displaced 
relative to the end of the first patch by an 
amount equal to the working travel of the 
hydraulic coring head, in the direction 
Opposite to the direction of working 
travel of the coring head. 



[vertically along right margin] 
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The invention relates to repair of development, injection, and other wells, more 
precisely to restoration of leaktightness of casings by means of metal patches. 

The aim of the invention is to improve the effectiveness of casing repair by increasing 
the collapse resistance of the patch for drawdowns exceeding 8-9 MPa. 

The method is carried out as follows. 

A first longitudinally corrugated patch of perimeter greater than the perimeter of the 
casing is lowered into the well, it is conveyed to the location of the defect in the casing. 



1686124 
2 



and is placed in this location by squeezing by the hydraulic coring head. Then a second 
longitudinally corrugated patch, with perimeter less than the perimeter of the patch to be 
placed first and a length greater than the length of the patch to be placed first by an amount 
greater than the working travel of the hydraulic coring head, is lowered to the location of the 
defect. Before placement of the second patch, one of its ends is displaced relative to the end 
of the first patch by an amount equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of the working travel of the hydraulic coring head, and then 
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the second patch is placed to overlap the first patch and the first sleeve is completely covered 
over its entire length. 

Experience shows that for repair of 140 mm, 146 mm, 168 mm, and 178 mm strings, 
if accurate information is obtained about the actual perimeter of the inner surface of the string 
(perimeter gage readings, measurements when lowering the pipes into the well for the 
experiment), the optimum allowance is 1 mm with respect to diameter or 3 mm with respect 
to perimeter, i.e., Pi = Pin.str + 3. In this case, the axial stress and the pressure in the cylinder 
of the mandrel during placement of the patch is found to be within the reconmiended range, 
and reliable leaktightness is achieved. 

When using manufacturer's information about the wall thickness of the pipe in the 
repair interval, it is recommended to assume that Pi = Pin.str + 6. 

Most pipes, according to many measurements, have actual outer and especially inner 
diameters approximately 1 mm greater than the nominal values, which is within the range and 
in conformance with GOST [State Standards] tolerances. Furthermore, work with an actual 
allowance in the range +6 mm is quite acceptable, and does not result in exceeding the 
permissible loads. 

After placement of the first patch, the inner diameter din and the perimeter Pin are 
respectively 

dinl = din.str. - 26 = din.str. - 6; 
Pinl = 7t(din.str. ' 26) = Piastr. - 18- 

Assuming that the information about dini and Pini also is based on the manufacturer's 
documentation (djn.str. and Pin.str.)» fo"" section of double overlap according to the 
procedure, we select the equivalent diameter of the outer surface d2 and the perimeter P2 for 
the second patch 

d2 - dial 2 = diastr. - 6 "H 2 = din.str. " 4; 

P2 = Pinl + 6 = Pin.str. - 18 - 6 = Pin,str. " 12. 

Thus when selecting the first and second patches, it is reconmiended to use 
Pi = Pin.str. + 6 and P2 = Piastr. - 12 (for 5 = 3). 

Corrections may be made to the value of P2 according to the results of placement of 
the first patch. If the force on the coring head during expansion of the first patch proves to be 
significantly lower than normal (14-18 tons), this is an indication that the actual Pin.str. is 
larger, and P2 should be selected as 2-5 mm greater in proportion to the degree of decrease in 
the actual axial force; if the force proves to be higher than the normal value, P2 should be 
decreased accordingly. 
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Thus it is appropriate to add the following to the inequality Pi > Pui.str, > P2- 
Pi = Piastr. + 6; P2 = Pin.str. - 12 ± (2-5). 

The length of the first patch is selected so that the defect is covered with sufficient 
overlap above and below (+1.5-2.5 m). The overlap should be selected within the indicated 
range, increasing or decreasing it depending on the extent to which the information about the 
size and location of the defect is reliable. The length of the second patch especially must 
correspond to a conservative estimate of the length of the defective portion of the string, and 
must overlap the corresponding portion of the first patch. 

Assuming that the first patch is placed at the required location and that the specified 
coverage of the defect with overlap along the length is assured, in selecting the dimensions 
and configuration for placement of the second patch, the following embodiments are 
possible. The technology for placement of the patch includes three stages: expansion of the 
initial portion to make contact between the patch and the casing, by means of pulling in the 
coring head under pressure, using the hydraulic jack, by a distance equal to its travel, 1 .5 m, 
while the patch is restrained from moving axially by the stop of the device; expansion of the 
main portion of the patch by pulling the coring head through (usually without pressure) by 
means of a block-and-tackle system, where the axial loading of the patch by the head is 
relieved through the initial expanded portion to the string; pressing of the expanded patch by 
multiple passes of the coring head under pressure. 

A risk of the patch shifting along the string arises in the second stage of placement 
due to insufficient contact made by the initial expanded portion, for example when there is 
significant mismatch of the allowances. For insufficient or negative allowance, the initial 
portion after expansion may be insufficiently squeezed against the string. When the excess 
allowance is large, the hydraulic jack for the specified pressure may pull the head into the 
patch by a distance equal to an insignificant portion of its travel. 

The second patch is made with a perimeter according to the recommendation, the 
length is taken to match the length of the first patch plus 1.5-2.0 m. When lowered, the lower 
end is positioned 1.5-2.0 m below the end of the first patch. Next: expansion of the initial 
portion with the stop of the mandrel relieving the load on the upper end of the patch, then 
pulling the coring head through without pressure; the expansion of the main portion and 
pressing of the patch in several passes 
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of the coring head under a pressure of 1 20- 1 50 kg/cm^. 

Thus expansion of the initial portion for complete travel of the hydraulic jack is 
assured, since the perimeter of the second patch in the portion below the end of the first patch 
is 12 mm less than the perimeter of the casing Pin.str,7 and expansion occurs with a large 
negative allowance (essentially under unsupported conditions). When the coring head is 
subsequently pulled through without pressure, the patch either is restrained because of 
contact made with the initial portion in the string, or is shifted upward as far as it will go by 
the expanded portion to die end of the first patch. Reliable seating is assured, since the 
perimeter of the expanded portion of the second patch is 6 nun greater (2 mm greater in 
diameter) than for the inner surface of the first patch 

?2 - Pinl = Pin.str. - 12 - Pin.str. + 6=6. 

Expansion of the main portion of the second patch over its entire length is carried out 
by the coring head without pressure, i.e., with minimal axial stress, which also eliminates 
accidents. The patch is guaranteed not to move along the string a distance greater than the 
specially called for displacement, and is always disposed precisely at 
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the appropriate location, and the defect in the string is completely sealed. 
Claim 

A method for repair of a casing, including lowering to the location of the defect in the 
casing of two longitudinally corrugated patches and their successive overlapping placement 
and squeezing against the casing by a hydraulic coring head, distinguished by the fact that, 
with the aim of improving the effectiveness of casing repair by increasing the collapse 
resistance of the patch for drawdowns exceeding 8-9 MPa, the perimeter of the first patch to 
be placed is selected to be greater than the perimeter of the casing under repair, the perimeter 
of the second patch to be placed is selected to be less than the perimeter of the first patch to 
be placed, and the length of the second patch to be placed is selected to be greater than the 
length of the first by an amount greater than the working travel of the hydraulic coring head, 
where before placement of the second patch, one of its ends is moved relative to the end of 
the first patch by a distance equal to the working travel of the hydraulic coring head, in the 
direction opposite to the direction of working travel of the hydraulic coring head. 
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